Thiamine was found to be accumulated in protoplasts of Saccharomyces cerevisiae in the same manner as in intact cells, suggesting that a soluble thiaminebinding protein in periplasm may not be an essential component of the thiamine transport system of S. cerevisiae. It was also found that thiamine pyrophosphate cannot be taken up by yeast protoplasts.
Previous studies have shown that Saccharomyces cerevisiae accumulates a large amount of thiamine and that uptake of thiamine by yeast cells is mediated by an active transport system (4, 6, 10) . However, no functional components in the transport system of thiamine in S. cerevisiae have yet been characterized. Recently, we detected thiamine-binding activities in both soluble and membrane fractions from S. cerevisiae (3) and the soluble thiamine-binding protein was isolated from the periplasm after osmotic shock treatment of yeast cells (2) . Although the possible involvement of the soluble thiamine-binding protein in the yeast thiamine transport system has been investigated (2, 5) plasts were not significantly different from those of intact cells. Since it was found by the sonication method previously reported (5) that the protoplasts used in these experiments have a soluble thiamine-binding activity of only 2.4% of that of intact cells, the results suggest that the soluble thiamine-binding protein present in the periplasm has no significant role in membrane transport of thiamine in S. cerevisiae. Our previous studies showed that both soluble thiaminebinding protein and membrane-bound thiaminebinding protein were repressible by exogenous thiamine (2, 5) , whereas the thiamine transport in protoplasts from yeast cells grown in minimal medium with 1 ,uM thiamine was almost completely inhibited ( Table 2 ). The maximum amount of [14C]thiamine accumulated in protoplasts from yeast cells grown in minimal medium without thiamine reached up to about four times that in protoplasts from yeast cells grown in minimal medium with []4Cjthiamine at final concentration of 1 ,uM (data not shown). This result suggests that the inhibition of thiamine uptake by protoplasts from yeast cells grown with thiamine, as well as that found in intact cells (2) , was mainly due to repression, although a partial role for feedback inhibition in thiamine transport in yeast protoplast may not be precluded. These results show that the repression of thiamine transport found in whole yeast cells was observed with protoplasts from which most of soluble thiamine-binding protein had been removed, and they also strongly suggest that the membrane-bound component plays a direct role on the yeast thiamine transport in vivo. Table 3 shows the uptake of thiamine phosphates, such as thiamine monophosphate and thiamine pyrophosphate, by protoplasts and intact cells of S. cerevisiae. Both thiamine phosphates were appreciably taken up by intact cells, whereas thiamine monophosphate uptake by protoplasts was much less than that by intact cells, and no thiamine pyrophosphate uptake by yeast protoplasts was observed. Since an appreciable amount of thiamine was found in the medium during the uptake of thiamine phosphates in intact yeast cells, these results suggest that thiamine pyrophosphate and probably thia- Co., Ltd., Japan) was grown in Wickerham's synthetic medium (12) except that thiamine was omitted. The cells were grown overnight at 30°C and harvested in the early exponential phase of growth by centrifugation for S min at 2,000 x g. The cells were washed twice with cooled distilled water. Protoplasts were prepared by a modification procedure described by Theuvenet and Bindels (11) . The washed yeast cells (10k cells per ml) were incubated with gentle shaking at 30°C for 30 min in a medium containing 22.5 mM Trismorpholineethanesulfonic acid buffer (pH 7.5), 12 mM 2-mercaptoethanol, 0.7 mg of Zymolyase-5,000 per ml (Kirin Brewery Co., Ltd., Japan), 2.1 mg of cellulase Onozuka R-10 (Kinki Yakult Co., Ltd., Japan) per ml, and 0.82 M sorbitol as an osmotic stabilizer. The formation of protoplasts was 90 to 95% in measuring the difference of their optical densities at 800 nm (7) after diluting samples in both osmotic stabilizer solution and water. No thiamine uptake was found in protoplasts under hypotonic conditions. The protoplasts were isolated from the medium by centrifugation for 5 min at 2,000 x g and washed by repeated centrifugation in 50 mM potassium phosphate buffer (pH 5.0) containing 3% (wt/vol) glucose, 0.82 M sorbitol, and 1 mM CaC12. The cells were suspended at a cell number of 2 x 106 to 6 x 106 cells per ml in the same buffer, pH 5.0. Samples of 0.5 ml from the cell suspension were distributed into Eppendorf tubes and placed in a water bath at 37°C. 
